NJUGG679

128-common x 132-segment
BIT MAP LCD DRIVER

W GENERAL DESCRIPTION N PACKAGE QUTLINE

The NJUG679 is a 128-common x 132-segment bit map LCD driver to
display graphics or characters.
It contains 25,344 bits display data RAM, microprocessor interface cir-
cuits, instruction decoder, and common and segment drivers.
" An image data from CPU through the serial or 8-bit parallel interface are &
stored into the 25,344 bits internal display data RAM and are displayed
on the LCD panel through the commons and segments drivers.
The NJUG679 displays 128 x 132 dots graphics or 8-character 8-line by NJUG679CJ
16 x 16 dots character.
The NJU6679 contains a built-in OSC circuit for reducing extemal com-
ponents. And it features Partial Display Function containing selectable
active display block(s) (two blocks max.) and optimizing the duty cycle
ratio. This function dramatically reduces the operating current, setting
the optimum boosted voltage combined with a programmable voltage
booster circuit and an electrical variable resister. As result, it reduces
the operating current.
The operating voltage from 2.4V to 3.6V and low operating current are
suitable for small size battery operation items.

[l FEATURES
@ Direct Correspondence of Display Data RAM to LCD Pixel
@ Display Data RAM - 25,344 bits ;(1.5 times over than display size)
@ LCD drivers - 128-common and 132-segment
@ Direct connection to 8-bit Microprocessor interface for both of 68 and 80 type MPU
® Serial Interface
@ Partial Display Function Two limited active display blocks setting. Duty ratio set automatically.
® Easy Vertical Scrall by setting the start line address of over size display data RAM
@ Programmable Bias selection ; 1/4,1/5,1/6,1/7,1/8,1/9,1/10,1/11,1/12 bias
@ Common Driver Order Assignment by mask option
Version | Co fo C127(Pin name)

NJU6679A | Como to Com127

NJU6679B | Com127 to Como
@ Useful Instruction Sets
Display ON/OFF Cont, Display Start Line Set, Page Address Set, Column Address Set, Status Read,
Display Data Read/Write, Inverse Display, All On/Off, Pariial Display, Bias Select, n-Line Inverse,
Voltage Booster Circuits Muitipie Select{(Maximum 8-time), Read Modify Write, Power Saving, ADC Select, etc.
@ Power Supply Circuits for LCD; Programmable Voltage Booster Circuits(6-time Maximum, Voltage boosting
poiarity:Negative voltage(VDD Common)),Regulator, Voltage Follower (x 4)
@ Precision Electrical Variable Resistance
@ Low Pawer Consumption

@ Operating Voltage -— 2.4V to 36V
@ LCD Driving Voltage — 6.0V to 18V
@ Package Outline --- Bumped Chip

@ C-MOS Technology (Substrate:N)

New Japan Radio Co. Lid.



NJUG679

W PAD LOCATION

g
[ | 5

ep
[l
= G,
==\ Ca

DUMMY19
DUMMY'18
DUMMYt7
DUMMYt6
DUMMY' 15
DUMMY 14
DUMMY$3
DUMMY12

0l
ii

g
Il

jgoaong

i
<

Ve

$

0000080360000 000071

<
sgooooeaoana
g G

8

0000
Iy

i
=

Il

y
:

1000
%

=y

CIH
GCio

—

el &
Co |3
Ce

Chip Center s X=0um,Y=0um

Chip Size :X=10.31mm,Y=3.13mm

Chip Thickness :675um £ 30um

Bump Size : 45um x 83um

Pad pitch : 60um(Min)

Bump Height ‘ 217, 5um TYP.

Bump Material _ s Au

Voltage boosting polarity :Negative voltage (VDD Common)
Substrate N
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NJU6679

HTERMINAL DESCRIPTION Chip Size 10.31 x 3.13mm (Chip Center X=0um,Y=0um)
PAD No. Terminal X=um Y=um PAD No. Terminal X=um Y= um
1 BUMMYO -4884 -1405 51 V2 2792 -1405
2 DUMMY1 -4132 -1405 52 V1 2862 -1405
3 DUMMY2 -4062 ~1405 53 Voo 2932 -1405
4 DUMMY3 -3992 -1405 54 DUMMY12 3315 -1405
5 DUMMY4 -3922 -1405 55 DUMMY13 3385 -1405
6 DUMMY5 -3852 -1405 56 DUMMY 14 3455 -1405
7 DUMMYS -3782 -1405 57 DUMMY15 3525 -1405
8 DUMMY7 ~3712 *-1405 58 DUMMY16 3595 -1405
9 DUMMYS -3642 -1405 59 DUMMY17 3665 -1405
10 DUMMY2 -3572 -1405 60 DUMMY18 3735 -1405
11 DUMMY10 -3502 ~1405 61 DUMMY19 4884 -1405
12 DUMMY11 -3432 -1405 62 Co 4995 -1416
13 Vob -3270 -1405 63 C1 4995 -1356
14 P/S -3104 -1405 64 Ceo 4995 -1296
15 SELG8 -2884 -1405 65 Ca 4995 -1236
16 RES ~2648 ~-1405 66 Ca 4995 -1176
17 Vss -24380 -1405 67 Cs 4995 -1116
18 Tz -2333 -1405 68 Cs 4985 -1056
19 Tt -2098 -1405 69 C7 4995 -996
20 0QSC1 -1877 -1405 70 Cs 4995 -936
21 0SCz -1641 -1405 71 Co 4995 -876
22 C3 -1420 -1405 72 Cio 4995 -816
23 Al -1184 ~-1405 73 C11 4995 -756
24 WR -954 -1405 74 Ciz 4995 696
25 RD ~717 -1405 75 Cia 4995 -636
26 Da -481 -1405 76 C1a 4995 ~576
27 D1 -260 -1405 77 Cis 4995 -516
28 Dz -40 -1405 78 Cis 4995 -456
29 D3 180 -1405 79 G 4995 -396
30 D4 400 -1405 80 Cis 4995 -336
31 Ds 621 ~-1405 81 Cio 4995 276
32 De(scry 841 -1405 82 Cao 4995 -216
33 Dr7(sp 1061 -1405 83 Ca21 4995 -156
34 Vss 1222 ~1405 84 Caz 4995 -96
35 Vour 1398 -1405 85 Cza 4995 -36
36 c5* 1468 -1405 : 86 C24 4995 24
37 C5- 1538 -1405 87 Cas 4995 84
38 C4* 1608 -1405 88 Cas 4995 144
39 C4 1678 -1405 89 Cz7 4995 204
40 C3* 1748 -1405 90 Cas 4995 264
41 C3- 1818 -1405 21 - Cazo 4995 324
42 C2* 1888 -1405 92 Cso 4995 384
43 C2- 1958 -1405 93 Ca1 4995 444
44 C1* 2028 -1405 94 Caz 4995 504
45 C1- 2098 -1405 95 Caa 4995 ‘564
46 Vbb 2168 -1405 96 Cad 4995 624
a7 VR 2327 -1405 97 Cas 4995 . 684
48 Vs 2582 -1405 98 Cas 4995 744
49 V4 2652 -1405 99 Car 4995 804
50 Va 2722 -1405 100 Cas 4995 864
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NJUG679

PAD No. Terminal X=um Y=um FPAD No. Terminal X=um Y=um
101 Caa 4995 924 151 Sas 2430 1405
102 Cu 4995 984 152 Sa6 2370 1405
103 Ca1 - 4995 1044 153 Sar 2310 1405
104 Caz 4995 1104 154 Sos 2250 1405
105 Cus 4995 1164 155 Sa9 2190 1405
106 Ca4 4995 1224 156 Sa0 2130 1405
107 Cas 4995 1284 157 Sa 2070 1405
108 | Cus 5010 1405 158 Saz 2010 1405
109 Car 4950 1405 159 Sas 1950 1405
110 Cag 4890 1405 160 Sad 1890 1405
111 Caa 4830 1405 161 S35 1830 1405
112 Cso 4770 1405 162 Sas 1770 1405
113 Cs1 4710 1405 163 Say 1710 1405
114 Cs2 4650 1405 164 Sas 1650 1405
115 Css 4590 1405 165 Sao 1590 1405
116 Csi 4530 1405 166 S0 1530 1405
117 " Css 4470 1405 167 Sa1 1470 1405
118 Cess 4410 1405 168 Sa2 1410 1405
119 Csy 4350 1405 169 Ss 1350 1405
120 Css 4290 1405 170 S44 1290 1405
121 Cse 4230 1405 171 S4s 1230 1405
122 Ceo 4170 1405 172 Saa 1170 1405
123 Cai 4110 1405 173 S47 1110 1405
124 Cez 4050 1405 174 Sas 1050 1405
125 Ces 3990 1405 175 S4g 990 1405
126 So 3930 1405 176 Sso 930 1405
127 S1 3870 1405 177 S5 870 : 1405
128 Sz 3810 1405 178 Ss2 810 1405
129 Sa 3750 1405 179 Ss3 750 1405
130 S4 3690 1405 180 Ss4 690 1405
131 S5 3630 1405 181 Sss 630 1405
132 Ss 3570 1405 182 Sss 570 1405
133 87 3510 1405 183 Ss7 510 1405
134 Ss 3450 1405 184 Ss8 450 1405
135 Su 3390 1405 185 Ssa . 390 1405
136 S0 3330 1405 186 Seo 330 1405
137 S 3270 1405 187 Ss 270 1405
138 Stz 3210 1405 188 Se2 210 1405
139 S13 3150 1405 189 Ses3 150 1405
140 Su 3090 1405 190 Se4 90 1405
141 S5 3030 1405 191 Ses 30 1405
142 S16 2970 1405 192 Ses -30 1405
143 Sy 2910 1405 193 Ser -80 1405
144 S18 2850 1405 194 Ses -150 1405
145 S19 2790 1405 195 Ses -210 1405
146 Sz 2730 1405 196 S0 -270 1405
147 S 2670 1405 197 571 -330 1405
148 Sz 2610 1405 198 Sr2 -390 1405
149 Sz 2560 1405 199 Sra -450 1405
150 Sz 2490 1405 200 S74 -510 1405
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NJUGB679

PAD No. Terminal X=um Y= um PAD No. Terminal X=um Y= um
201 S7s -570 1405 251 S125 -3570 1405
202 Svs 630 1405 252 S12 -3630 1405
203 - S77 690 1405 253 S127 -3690 1405
204 Srs -750 1405 254 S1z8 -3750 1405
205 S79 -810 1405 255 S129 -3810 1405
206 Seo -870 1405 256 S130 -3870 1405
207 Sa1 930 1405 257 S1a1 -3930 1405
208 Ssz -990 1405 258 C1zr -3890 _ 1405
209 Ssa -1050 1405 259 C12s -4050 1405
210 Sy -1110 1405 260 Ci2s 4110 1405
211 Ses ~1170 1405 261 " Cizd -4170 1405
212 Ses -1230 1405 262 C123 -4230 1405
213 Sar -1290 1405 263 Ci22 -4290 1405
214 Sas -1350 1405 264 Caz1 -4350 1405
215 S -1410 1405 265 Ci20 -4410 1405
216 Sao -1470 1405 266 C11s -4470 1405
217 So1 -1530 1405 267 C11s -4530 1405
218 Soz ' -1590 1405 268 Cuy -4590 1405
219 Soa -1650 1405 269 Cite -4650 1405
220 Sa4 <1710 1405 270 C1is -4710 1405
221 Sos ~-1770 1405 271 Ct14 4770 1405
222 Ses -1830 1405 272 C1s -4830 1405
223 Sor -1890 1405 273 Ci1z -4890 1405
224 Sos -1950 1405 274 Cin -4950 1405
225 Sos -2010 1405 275 Ci1o ~5010 1405
226 S0 -2070 1405 276 Ciog -4995 1284
227 S1o1 -2130 1405 277 Cios -4995 1224
228 S1a2 -2190 1405 278 G107 -4995 1164
229 S0 -2250 1405 279 C1os -4995 1104
230 S04 -2310 1405 280 C1os -4995 1044
231 S0 -2370 1405 281 Cio4 -4995 984
232 S ~2430 1405 282 C1oa -1995 924
233 S1o7 -2490 1405 283 Cao2 -4995 864
234 S8 -2550 1405 284 Cio1 -4995 804
235 S0 -2610 1405 285 C1oa -4895 744
236 S0 -2670 1405 286 Coo -4995 6384
237 St -2730 1405 287 Ces -4995 624
238 Stz -2790 1405 288 Cor -4995 564
239 S113 -2850 1405 289 Ces -4995 504
240 S144 2910 1405 290 Cos -4995 444
241 S115 -2970 1405 20 Cos -4995 384
242 St -3030 1405 292 Ces -4995 324
243 S117 -3090 1405 293 Co -4995 264
244 S -3150 1405 294 Coy -4995 204
245 St1e -3210 1405 295 Cso -4995 144
246 S120 -3270 1405 : 296 Ceo . -4995 84
247 S124 -3330 1405 297 Cea -4985 24
248 Stz -3390 1405 208 Csr -4995 -36
249 S123 -3450 1405 299 Cas -4995 -06
250 S124 -3510 1405 300 Css -4995 -156
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NJUG679

PAD No. Terminal X=um Y=um
301 Caa -4995 -216
302 Csa -4965 ~276
303 Csz -4995 -336
304 Ca1 -4995 -396
305 Cao -4995 -456
306 Cro -4995 -516
307 Crs -4995 -576
308 Cry -4995 ~-636
309 Crs -4995 -696
310 Crs -4995 -756
31 Cr4 -4995 -816
312 Cra -4995 -876
313 Crz2 -4995 -936
314 Cr -4995 -096
315 Cro -4995 -1056
316 Ceo -4995 -1116
317 Cea -4995 -1176
318 Cs7 -4995 -1236
319 Css -4995 -1296
320 Cas -4995 -1356 >
321 Csa -4995 -1416

WNew Japan Radio Co, Ltd.




NJUGG679
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NJUG679

M TERMINAL DESCRIPTION
No. Symbol | VO Function
1 0 12, DUMMYG Dummy Terminals.
54 to 61 to These are open terminals electrically.
DUMMY19
13,46,53 |VDD Power| Power Supply Terminal (+2.4V - +3.6V)
17,34 Vss GND |Ground Terminal (OV)
52 V1 Power||.CD Driving Voltage Supplying Terminals. In case of the external power supply
51 V2 operation without internal power supply ocperation, each level of LCD driving
50 V3 voltage is supplied from outside fitting with following relation.
49 Va4 VDD>V1:2V2>V3>V4>V5-Vourt
48 Vs In case of the internal power supply, LCD driving voltages V1-V4 depending on
the Bias selection are supplied as shown in foliows;
Bias V1 Vz V3 V4
1/4Bias V5+3/4VLILCD V5+2/4VLCD | V5+2/4VLCcD | V5+1/4VLcD
1/5Bias V5+4/5V1co Vs+3/5Vicn | Vs+2/5Vicp | Vs+1/5VIcD
1/6Bias V5+5/6VLIcD Vs5+4f6VLcp | V5+2/6VicD | Vs+1/6VLIeD
1i7Bias Vs+8/7VLIcD Vs+5f7TVLeD | V5+e2/7Vico | Vs+1/7Viep
1/8Bias V5+7/8VLCH VE+6/8VLCD | VB+2/8VLCD | V5+1/8VLcE
1/9Bias V5+8/9VLCD Vs+7/9Vicp | Vs+2/9Vicp | Vs+1/9VLicp
1/10Bias | Vs+9/10VLcD | V5+8/10VicD | Vs+2/10VLCD | V5H1MOVILCD
111Bias | V5+10/M1ViLcp | Vs+9/11VLcD | Vs+2/1iVicD | Vs+1H1ViLco
1/12Bias | Vs+11/12Vicp | V5+10/12VLcD | V5+2/12VLep | V5+1/12VLeD
(YLCD=VDD-Vs)
44,45 C1*,C1- | O |Capacitor connecting terminals for Internal Voltage Booster.Boosting time is
142,43 c24C2- programmed by instruction (2 to 6 times )
40,41 C3*C3
38,39 C4+.C4
36,37 C5.CoH
35 Vourt O |Boosted voltage output terminal. Connects the capacitor between Vout
terminal and Vss.
47 VR I |VLcD voltage adjustment terminal. The gain of VLcD sefup circuit for V5 level is
adjusted by external resistors.
19 T1 I {LCD bias voltage control terminals.
18 T2
T T2 bosalasg; | voltage Adj. |  VIF Cir.
L LA Available Available Available
L Not Avail. Available Available
H H Not Avail. Not Avail. Available
26 to 33 Do to ¥O |Data Input/Output terminals.
D7 In Pararel Interface Mode (P/S="H")
(Sp O terminals of 8-bit bus.
{SCL) In Serial Interface Mode (P/S="L")
D7: input terminal of serial data { Sl).
Ds: Input terminal of serial data clock ( SCL ).
Do te D5 terminals are Hi-impedance.
When CS="H", Do to D7 terminals are Hi-impedance.
23 AD I |Data discremination signal input terminal. The signal from MPU discreminates
transmoitted data between Display data and Instruction.
AO H L
Distin.- | Display Data| Instruction
16 RES I |Reset terminal.
Reset operation is executing during "L" state of RES.
22 CS 1 |Chip select signal input terminal.
Data Input/Output are available during TS ="L".

New Japan Radio Co. L4



NJU6679

No

Symbol

Vo

Function

25

_ RD{E}

RD(80 type) or E(68 type) signal input terminal.
<In 80 type MPU mode >( SEL68="L")
RD signal from 80 type MPU input terminal. Active "L".
Do to D7 terminals are output during "L" level.
<In 68 type MPU mode >( SEL68="H")
Enable signal from 68 type MPU input terminal. Active "H".

24

WR(RW)

WR(80 type) or RAW(68 type) signal input terminal
<In 80 type MPU mode >( SELG68="L")
WR signal from 80 type MPU input terminal. Active "L". -
The data fransmitted during WR="L." are fetched at the rising edge of WR.
<In 68 type MPU mode > { SEL68="H")
R/W signal from 68 type MPU input terminal.

R H L
State Read Write

15

SELBS8

MPU interface type selection terminal. This terminal must connect to V 0D or
Vss.

SEL6S

H

L

State

68 Type

80 Type

14

P/1S

Paraliel or Serial interface selection signal input terminal.

P/S

Chip Select

Data/Command

Data

Read/Write

sarial Clock

Ian

A

Dote D7

RD,WR

np

a4
W

AD

SID7)

SCL{Ds)

In case of serial interface( P/S="L"}

RAM data and status read operation do not work in mode of the serial
interface. RD and WR terminals must fix to "H" or "L". D¢ to D5 terminals are
Hi-impedance.

20
21

08C1
08C2

External clock input terminal. In Internal oscillation operation, OSC1 and OSC2
terminals should be Open.In External clock operation, the external clock input to
QSC1 terminal.

6210125

Coto
Cs3

LCD driving signal output terminals.
Common output terminals:C 0 to G127
Segment output terminals:S 0 to S131

Common output terminal
Following output voltage is selected by the combination of  altemating (FR)
signal and Common scanning data.

Scan data Output Voltage

126 to 257

So
08131

321 t0 258

Cé4 to
CH1z7

Vs
VDD
Vi
V4

H

L

,:—II—IE

Segment output terminal
Following output voltage is selected by the combination of alternating (FR)
signal and display data in the DD RAM.

RAM
Data

FR

Qutput Voltage

Normal

Reverse

H

" VoD

V2

Vs

Va

Va2

Vpp

L

FlTie|T

Vs

Vs
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NJUG6679

M Functional Description
(1) Description for each blocks

(1-1) Busy Fiag (BF)

The Busy Flag (BF) is set to logical "1 in busy of internal execution by an instruction, and any instruction
excepting for the "Status Read" is disable at this time. Busy Flag is outputted through D7 terminal by “Status
Read" instruction. Although another instructions should be inputted after check of Busy Flag, no need to check
Busy flag if the system cycle time (icyc) as shown in IAC Characteristics is secured completely.

{1-2)Display Start Line Register

The Display Start Line Register is a register o set a display data RAM address corresponding to the COMo
display line {the top line normally) for the vertical scroll on the LCD, Page address change and so forth. The
Display Start Line Address set instruction sets the 8-bit display start address into this register.

(1-3) Line Counter
Line Counter is reset when the internal FR signal is switched and outputs the line address of the display data
RAM by count up operation synchronizing with common cycle of NJU6679.

(1-4) Column Address Counter

Column Address Counter is the 8-bit preset-able counter to point the column address of the display data RAM
(DD RAM) as shown in Figure 1. The counter is incremented automatically after the display data readfwrite
instructions execution. When the Column address counter reaches to the maximum existing address by the
increment operations, the count up operation (increment) is frozen. However, when new address is set to the
column address counter again, it restarts the count up operation from a set address. The operation of Column
Address Counter is independent against Page Address Register.

By the address inverse instruction (ADC select) as shown in Figure 1, Column Address Decoder reverses the
correspondence between Column address and Segment output of display data RAM.

(1-5) Page address Register 7
Page Address Register assigns the page address of the display data RAM as shown in Figure 1. In case of
accessing from the MPU with changing the page address, Page Address Set instruction is required. -

{1-8) Display Data RAM
The Display data RAM (DD RAM) is the bit map RAM consisting of 25,344 bits to store the display data corre-
sponding to the LCD pixel on LCD panel.

The DD RAM data and the state of the LCD:
In Normal Display : “1"=Turn-On Display, “0” =Tum-Off Display
in Reveres Display : “1"=Turn-Off Display, “0” =Turn-On Display

DD RAM output 132 bits paraliel data addressed by line address counter then the data latched in the display data
latch. Asynchronous data access to the DD RAM is available due to the access to the DD RAM from the CPU
and latch to the display data latch operation are done independently.

{1-7} Cormmon Driver Assignment
This circuit determines the scanning direction of the common output.

Table 1
COM Outputs Terminals
PAD No.|62 125 258 _.321
Pin name |Co Ce3 C127 Ce4
VerA |COMo SCOMe3s COM127¢ COMe4
VerB [COM127¢ COMs4a COMo >COMe3s

The Mask fixes the common scanning direction befween version A and B that can not be changed by the instruction.

New Japan Radéo Lo, Ltd.



NJUGG679

. Line For example the
Page Adcdress |DATA Display Pattern Addross gli%l:y start line
DG G0
B1 ’ 01
D2 02
D4,03,D2,D1.DG| D3 03
Pege 0
(0,0,0,0,0} D4 a4
D& a5
D6 06
D7 a7
D0 08
D1 a9
D2 oA
D4,03,02,01,00| D3 OB
Pege 1
(0,0,9,0,1) 0c
ap
QE
GF Cn Qut
10 Cco
11 Ci1
12 C2
D4,03,D2,D1,D0 13 c3
Pege 2
(0,0,0,1,0) 14 c4
15 C5
16 [8:]
17 CT
18 [}
19 cs
06 86 C118
B7 a7 G119
g0 a8 C120
D1 a9 C121
02 8A C122
D4,03,02,D1,B0| B3 :1=] C123
Page 17
(1,0,0,0,1) B4 8G c124
D5 8D C125
o6 8E G126
o7 8F C127
Do 90
D1 &1
D2 .92
D4,D3,02,D1,D0| p3 Page 18 93
(1,0,0,1,0) D4 24
DS§ a5
D6 96
D7 97
D¢ 98
o1 99
D& B8
07 BT
oo B8
D1 B9
D2 BA
04,0302, 31,D0| pa BB
Pege 23
(1,0,1.1,1) D4 BG
D5 BD
D6 BE
D7 BF
[ Y (O A B A Y Y (R R R
Colmn A |Do="0" ag [a1| o2 | o3 |c4|os|os|or|ca|oe 7a{7B|7Cc |70 |7E | 7F | BO | B1 |82 | B2
Address ?‘, Do="1" 83 |az|st|so|7F|7e (7D |7cjTB|7A agjoa|o7|es|os |04 |oafozfoi|on
Segment olt1lz]lalals]ls]lv|ala 122 | 123 | 124 | 125 | 120 [ s27 | 122 [ 120 f 130 | 121
Qutput

Fig.1 Correspondence with Display Data RAM Address

New Japan Radio Co. ltd.



NJUGG679

(1-8) Reset Circuit
When the input signal to RES terminal goes to “L”, the reset circuit executes initialization as below;

The Initialization state (default)
1 Display Off
2 Normal Display (not inverse)
3 ADC Select : Normal (ADC Instruction Do ="0")
4 Read Modify Write Mode Off
5 Voltage Booster off, Voltage Regulator off, Voltage follower off
6 Static Drive Off
7 Driver Output Off
8 Clear the data of serial interface register
9 Set the Column Address Counter to 00H
10 Set the Display Start Line Register to 00H
" Set the Page Address Register to page “G*
12 Set the EVR register to FFH
13 Set the Partial Dispiay(1/128 duty)
14 Set the Bias select(1/12 Bias)
13 Set the Voltage Booster(6 times)
16 Set the n-line inverse register to OH

The RES terminal connects to the reset terminal of the MPLU synchronization with the MPU initialization as shown
in “ the MPU interface " in the Application Circuit section. The “L” level input signal as reset signal must keep the
period over than 10us as shown in DC Characteristics. The NJU6679 takes 1us for the reset operation after the
rising edge of the RES signal.

The reset operation by RES ="L" initializes each resister setting as above reset status, but the internatl oscillation
circuit and output terminals (DO to D7) are not affected.

To avoid the lock-up, the reset operation by the RES terminal must be reqwred every time when power terns on.
The reset operation by the reset instruction, function 9 to 16 operations mentioned above is performed.

The RES terminal must be keep “L” level when the power terns on in not use of the built-in LCD power supply circuit
for no affect to the internal execution.

(1-9) LCD Driving Circuit
{a) LCD Driving Circuits
LCD driver is 260 sets of multiplexer consisting of 132 segments and 128 commons drivers to output LCD driving
voitage. The common driver outputs the common scan signals formed with the shift register. The segment driver
outputs the segment driving signal determined by a combination of display data in the DD RAM, commeon timing, FR
signal, and alternating signal for LCD. The output wave forms of segment/common are shown in BLCD DRIVING

WAVEFORM.

(b) Display Data Latch Circuits

Display Pata Latch Circuit latches the 132-bit display data outputted from the DD RAM addressed by the Line
address counter to LCD driver at every common signal cycle temporarily. The original data in the DD RAM is not
changed because of the Normal/Reverse display, Display On/Off, Static drive OnfOff instruction processes oniy
stored data in this Display Data Latch Circuit.

{c) Signal forming to Line Counter and Display Data |Latch Circuit

The count clock to Line Counter and the latch clock to Display Data Laich Circuit are formed using the internal
display clock (CL). The display data of 132 bits from Display Data RAM pointed by the line address synchroniz-
ing with the internal display clock are latched into the Display Data Latch Circuit and are outputted to LCD
driving circuits.

The display data read out operation from DD RAM to the LCD Driver Circuit is completely independent operation with
an access to the display data RAM from MPU.

(d) Display Timing Generation Circuit

The display timing generation circuit generates the internal timing of the display system by the master clock and the
intemal FR signal. As for it, the internal FR signal and the LCD altemnating signal generate the wave form of 2-frame
alternating drive wave form or the n-line inverse drive method for the LCD Driving circuit.
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{e)Common Timing Generator
The Common Timing Generator generates the common fiming signal from the display clock (CL ).

-2-frame alternating drive mode
1271281 2 3 4 & 6 7 8 . 1261261271281 2 3 4 5

o JUUULLULUUUL T UL
R ]

VDD
co \A
V4
. E_._ \f5
| o . o VDD
] v
V5
Ram DATA )Y X OO0 OO0
: Vb
L | v
Fig.2
-n-line inverse drive mode (n=7, line inverting register sets to 6)
1271281 2 3 4 5 6 7 8 125126 127 128 1 2
o ] T
FR —J
Vb

@ I Y

V5
A¥/e'n]

ci - V1

Va4

V5

ram DATA Y (OOOO00OCC OO0

. . VDD

) V3

V5

Fig.3
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(f) Oscillation Circuit
The Oscillation Circuit is a low power type CR oscillator using an internal resistor and capacitor. The oscillator
output is using for the display timing clock and for the voltage booster circuit. And the display clock(CL) is generated
from this oscillator output frequency by dividing.

-The relation between duty and divide

Table2
Duty 18 | M6 | 1124 | 1132 | 1/40 ] 148 | 1/56 | 1/64 | 172 | 1/80,88 | 1/96,104] 1/112,120,128
Divide 1841 132 | 1121 | 118 | 112 | 110 | 19 178 147 16 15 14

() Power Supply Circuit
The internal power supply circuit generates the voltage for driving LCD. It consists of voltage booster circuits (from 2
times to 6 times), voltage regulator circuits, and voltage followers.

The operation of internal Power Supply Circuits is controlled by the Internal Power Supply On/Off Instruction.
When the Internal Power Supply Off Instruction is executed, all of the voltage booster circuits, regulator circuits,
voitage follower circuits are turned off. In this time, the bias voltage of V1, V2, V3, V4,Vs and Vourt for the LCD
should be supplied from outside, terminals C1*, C1-, C2*, CZ, C3*, C3, C4*, C4-, C5*, C5, and VR should be
open. The status of internal power supply is selected by T1 and Tz terminal. Furthermore the external power
supply operates with some of internal power supply function.

Table 3
Ti T2 yoltage | Voltage Adj. | Buffer(ViF) | ExtPow Supply C&;fést_" VR Temn.
L LH ON ON ON -
H L OFF ON ON VouT Open
H H OFF OFF ON Vs Vout Open Open

When (T1, T2)=(H, L), C1*, C1-, C2*, C2-,C3*, C3, C4, C4-, C5%, C5 terminals for voltage booster circuits are
open because the voltage booster circuits doesn't operate. Therefore LCD driving veoltage to the VouT terminal
should be supplied from outside.

When (T4, T2)=(H, H), terminals for voltage booster circuits and VR are open, because the voitage booster circuits
and Voltage adjust circuits do not operate.

The internal power supply Circuits is designed specially for a small-size LCD like as normal cellular phone size
LCD panel. When NJU6679 apply to the large size LCD panel application (large capacitive load), external power
supply is required to keep good display condition..

To keep good display condition, external component of the capacitors connecting fo the V1 to V5 terminals and
voltage booster circuits and the feedback resistors for the V5 operational amplifier must fix each optimized con-
stant after checking various display patterns on LCD panel actually in the application.
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OPower Supply applications

(1) Internal Power Supply Example. (2) Only VOUT Supply from outside Example.
All of the Intemal Booster, Voltage Regulator, Internal Voltage Regulator, Voltage Follower using
Voltage Follower using. Internal power supply ON (Instruction) (T1,T2) = (H,L)

Internal power supply ON (instruction) (T1,T2)=(.L)
RN V—

—
DD DD
+ ™ -+ ™
.~_|21'_— Vi 0—H i
T= T
-+ FZi -+
._g_ N2 i+ + lb—a— AV 777
] o [ .
q_g_ AV Co2+ EK*‘ Ib.—H— N3
-+ CQ- + -+
I——E— N4 Ca+ §X l—H— 4
Ca-
+ +
E AY/- T Ca+ ﬁ _H_ \/5
. C4-
E \NouT Cs+ §§ = F—— Vout
C5-
\VSs NSs
VoD WVR 5 WbD  WR \f5

1 Copd ] . Eyw A

(3) VOUT and V5 supply from outside Example. (4) External Power Supply Example
Internal Voltage Follower using. All of V1 to V5 and VOUT supply from outside
Internal power supply (Instruction} {T1,T2) =(H,H) Internal power supply (Instruction) (T1,72) =(H,H)
—— —4 .
DD DD
™ o
1—|+ a— A =S V1 T=
. ™=
._ﬁ— A e et N2
0—+H— A St N3
+E v >R v
>R V5 B R \/5
=@ — Vout > Vout
\S8 \/ss
777 * Vrd

& : These switches should be open during the power save mode.
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(2) Instruction

The NJUS679 distinguishes the data on the data bus DO to D7 as an instruction by combination of AQ, RD, and WR{R/WW)
signals. The decoding of the instruction and exection performes with only high speed internal timing without relation to
the external clock. Therefore, no busy flag check required nommally. In case of the serial interface, the data input as
MSB(D7) first serially. Table.4 shows the instruction codes of the NJUG679.

Table 4. Instruction Code

{*:Don't Care)

Code
Instruction e Description
AO|RD|WR|D7|Des|D5fD4D3|D2}JD1|Do
(a) Display ON/OFF o 1 1] 1 0 1 0 1 1 1 |0M|LCD Display ONJ/OFF
0:O0FF 1:ON
Display Start Line Set 0 1 [4] 0 1 0 1 High Order Ritﬁrflirt‘t? t%eo%!igp!ay Line of
. : o the s :
(b) |High Order 4bits Address (Setthe Higher order 4bits)
Display Start Line Set a 1 4] 0 1 1 0 Lower Order Egtﬁ!ntnht]r? t['éeorn)ﬁigpiay Line of
. o the .
Lower Order 4bits Address (Setthe Lower order 4blits)
(c) |Page Address Set ol 1]ofo]lajolo|=x]=*]~=*]Hi. Sfeéfl_:[}eRl-Aig]htef&rd?:r‘Ebitpage
1 i 0 o the Page
High Order 1bits Address Register g
Page Address Set 0 1 0 1 1 0 0 Lower Order |setthe Lower order 4 bit page
Lower Order £4bits Page Address |[ofBD RAM to the Page
Address Register
(d) Column Address Set 0 1 43 o o] 0 1 High Order Setthe Higher order 4 bits
High Qrder 4bits Column Add. |Column Address to the Reg.
Column Address Set 1] 1 i o 0 o a Lower Order |Setthe Lower order 4 bits
Lower Order 4bits Column Add., {Column Address to the Reg.
(e) Status Read 0 1] 1 Status 1] 0 o] 0 {Read out the internal Status
(F) Write Display Data 1 1 i3 Write Data Write the data into the Display
Data RAM
() Read Display Data 1 1] 1 Read Data Read the data from the Display
Data RAM
(h) Normal or Inverse 0 1 o] 1 0 1 0 0 1 1 | oM jinverse the ON and OFF
ONJ/OFF Set Display
0:Moermal 1:nverse
(i) Static Drive ON 0 1 i 1 0 1 0 0 1 0 |9 fWhole Display Turns ON
/MNormal Display O:Noermal 1:Whele Disp. ON
) Sub instruction fable 0 1 o 0 1 1 1 0 0 o] 0 |Setthe Sub instruction table.
mode
(kyPartial Display
ist Block, Set 0 1 4] 1} 1] 0 0 Start display Setthe Start display unit of 1st
Start display unit unit Block.
ist Block, ] 1 1] 0 0 1 number of display |[Setthe number of display units
Set The number of units of 1st Block
display units )
2nd Block, Set a 1 4] 1 1 1] 1] Start display |[Setthe Startdisplay unit of 2nd
Start display unit unit Block.
2nd Block, 0 1 0 1 1 1 number ofdisplay [Setthe number of display units
Set The number of units of 2nd Block
display units '
Partial dispiay on ] 1 Q 0 1 ] o] Q 0 ] 0 {ltcomes off the mode to set
Sub and a display is executed.
Inst (Hn-fine Inverse Drive Set
' Register Set \] 1 4] 0 1 o 1 * * higher |Setthe number of inverse drive
Higher order 2 bits order [fine.
Register Set 1} 1 a 0 1 1] 0 Lower order |Setthe number ofinverse drive
Lower order 4 bits line.
n-line Inverse Drive | 0 h] o 0 1 1 1 i} o] o 0 |The execution of the line inverse
Setis executed, drive.
(MEVR Register Set
EVR Register Set 0 ‘E [¢] 1 0 0 0 EVR Data Setthe V5 outputlevel to the
Higherorder 4 bits Higher order |EVR register. (Higher order 4
bits}
EVR Register Set 4} 1 0 1 ] 0 1 EVR Data Setthe Vs cutput fevel to the
Lower order 4 bits Lowerorder [EVR register. (Lower order 4
bits}
EVR Register Set ¢ 1 0 1 0 1 0 0 4] Q 0 |The execution of the EVR.
is executed,
(n) End of sub instruction (] 1 0 1] 1 ‘E 1 0 1] o 1 [itends the setting of sub
table mede instruction table,
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(*:Don' Care)
Instruction Code D eserinti
nstructic —T— escription
ao |rD |wR]D7|De|Ds|DsfDsfD2|D1]D0 P
{0} Blas Select [ 110 t]0 1 1 Bias Select the bias
(9 Patterns)
(p} |BoostlLevel Selact 0 t1{ojo}jo 1 1160 Boost Satthe Booster circuits
M uftiple
{a) Raead Madify Write 1] 1710 1 1 1]ofo]o]e|or]|Read Modify Write mode
/End . Do=0:On Do=1%:End
(r Reset 0 1 0 1 1 1 o l|lo 0 1 | O }initialize the internal Circuits
{s) Intarnal Power Supply 4] 1 0 o 0 1 0 Q a 0 |9A jO:Int. Power Supply OFF
ON/OFF 1:nt. Powar Supply ON
) Driver Qutputs [ tj]o]o]o 110100 ] 1 |0A|B0=0:LCD Drver Quiouts OFF
ONJ/OFF : DO0=1:LCD Driver Qutputs ON
{et) Power Save 0 1]0 110 1 1] 1 1 1] 0 |Setthe Powar Save Mode
{Complex Command) (LCD Display CFF
0 1]10 1]¢ t1]o]o 0] 1 +Static Drive ON)
{v) ADC Select 1] 110 110 1]0]0}f0j0 |0M|Setthe DD RAM vs Segment

Do=0:Normal Bo=1:inverse
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{2-1) Explanation of Instruction Code

{(a) Display On/Off
It executes the ON/OFF control of the whole display without relation to the DD RAM or any internal conditions.

A0 RD WR D7 Ds Ds D4 D3 D2 Di Do
o]+ lof+joft]of+f+]1]p ]

D 0O:Display Off
1:Display On

(b) Display Start Line

It sets the DD RAM line address corresponding to the COMO terminal (normally assigned to the top display line).
In this instruction execution, the display area is automatically sef by the lines that correspond to the display duty
ratio to the upward direction of the line address. Changing the line address by this instruction performs smooth
scrolling to a vertical direction. In this time, the DD RAM data are unchanged.

AD RD WR Dy Ds Ds D4 D3 D2 D1 Do

L o 1] o] o] 1] o] 1]ar]as]as]ad]
0 1 | o0 ¢ 1 1 0 Az | Az | A1 | Ao
A7  As A5 A4 Az Az A1 Ao Line Address{HEX)

0 0 0 0 0 0 0 0 00
0 0 0 0 ¢ 0 0 1 01
1 0 1 1 . 1 1 1 1 B.F

(c) Page Address Set
When MPU access to the DD RAM, a page address is set by page Address Set insfruction before writing the
data. (Note: the change of page address is not affected {o the display)

A0 RD WR D7 Ds Ds D4 D3 D2 D Dec

Lol tJofoft]oefol] x| 1-=1as]
0 1 0 1 1 0 0 As A2 A1 Ao | (":Don't Care)
A4 As Az A Ao Page
0 4] 0 0 0 0
0 0 0 0 1 1
1 0 1 1 1 23




NJU6679

(d) Column Address

When MPU accesses to the DD RAM , the row address set by Page Address Set instruction is required with the
column address before writing the data. The column address set requires twice address set which are higher
order 4 bits address set and lower order 4 bits.

When the MPU access to the DD RAM continucusly, the column address increments automatically from the set
address after each data access. Therefore, the MPU can transmit only the Data continuously without setting the
column address at every transmission time. The increment of column address is stopped at the maximum column
address pius 1 Emited by each display mode. When the column address count up is stopped, the row address is

not changed.

A0 RD WR D7y Ds Ds D4 D3 D2 Di Do
l o | 1 [ o] o] o] o] 1] aA7][Ae]| As | a4 | HigherOrder
0 1 0 0 0 0 0 As Az Ad Ao Lower Order
A A8 A5 A4 A3 Az Aq Ao Column Address{(HEX)
0 0 o0 O 0 0 0 0 0
0 o o 0 0 0 0 1 i
1 0 0 0 O 0o 1 1 83
(e) Status Read

This instruction reads out the internal status of "BUSY", “ADC", "ON/OFF" and "RESET" described as follows.

A0 RD WR D7 De Ds D4 D3 D2 Di: Do
| 0 | 0 | 1 IBUSY'ADC'ON!OFF'RESETl 0 | o f o[ o]

BUSY :BUSY=1 indicate the operating or the Reset cycle.
All instructions can be input after the BUSY status change to "0".

ADC ! lIndicate the output correspondence of column (segment) address and segment driver.
0 :Counterclockwise Output (inverse)

1 :Clockwise Output {Normal)
(Note) The data "O=Inverse" and "1=Normal" of ADC status is inverted with the ADC select

Instruction of "1=Inverse" and "0=Normal".

ON/OFF : Indicate the whole display On/Off status.
0 : Whole Display "On

1 : Whole Display "Off"
(Note) The data "0=0n" and "1=0ff" of Display On/Off status is inverted with the Display OnlOff

instruction data of "1=0n" and "0=0fF".

RESET : Indicate the initializing by RES terminal signal or reset instruction.
0 : Not Reset status
1:In the Reset status
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() Write Display Data

It writes the data on the data bus into the DD RAM. column address increments automatically after data writing,
therefore, the MPU can write the data into the DD RAM continuously without the address setting at every writing
time conce the starting address is set.

A0 RD WR D7 De Ds D4 D3 D2 D1 Do
I 1] 1| o] WRITE DATA |

(g) Read Display Data
This instruction reads out the 8-bif data from DD RAM addressed by the column and the page address. The
column address automatically increments after the 8-bit data read out, therefore, the MPU can read the data from
the DD RAM continuously without the address setting at every reading time once the starting address is set.
Note that the dummy read is required just after setting the column address (see “(4-4) Access to the DD RAM
and the Internal Register”).

In the serial interface mode, the display data is unable to read out.

AD RD WR D7 Ds Ds D4 D3 D2 D+t Do
| « ] o 1] READ DATA |

(h) Normal or Inverse On/Off Set
It changes the display condition of normal or reverse for entire display area. The execution of this instruction does
not change the display data in the DD RAM.

A0 RD R D7 De Ds D4 Dsa D2 DA Do

Loj+jof+f]of1]ofol] 1] 1]pD|]
D 0 : Normal RAM data "1" correspond to "On"
1 Inverse RAM data "0" correspond to "On"
{i) Static Drive

This instruction turns all the pixels ON regardiess the data stored in the DD RAM. In this time, the data in DD
RAM are remained and unchanged. This instruction is executed prior to the "Normal or Inverse On/Off Set”

Instruction.

AD RD WR D7 De Ds D4 D3 D2 Dt Do
[ o] 1] o HIEREREEEEREERERER
D 0 : Normal Display
1 : Whole Disptay turns On

When the “Static Drive ON” instruction is executed at Display OFF status, the NJU6679 operates in
Power Save Mode. (Refer " Power Save Mode *)
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(i) Sub Instruction table mode

This instruction swifches the instruction table from the main o the sub. The sub instruction table contains instruc-
tions of partial display, n-line inverse drive set and EVR register set as mentioned in (k), (l) and (m).

The instruction of sub instruction table mode must be executed before above 3 sub instructions execution. The
instruction of end of sub instruction table mode (n) switches the instruction table from the sub to the main. if any
main instructions are written in the sub instruction mode, the NJU6679 will malfunction.

AD RP WR D7 De Ds D4 Ds Dz D1 Do

Lo | tJofJojrfrfs+]ofofolJeol

-Set sub Instruction table flow is shown below:

Sub Instruction table
mode

Switches to Sub instruction table mode.

Set sub instructions.

End of Sub Instruction | Switches to Main instruction mode,
table mode.

{k} Partial Display

It selects fwo active display areas on the LCD Panel partially. The display area is divided 1o 16 units with four
commons each and selected two display blocks by setting Unit number and number of Unit required {not overlap,
not over than 16 units) to display on the LCD panel. These fwo display blocks are assigned optionally on the LCD
panel, Duty selects an adapted ratio number corresponding to the total number of two display blocks automati-
cally.

Partial Display function adjusts the LCD driving voltage, Voltage boosting times and E.V.R level by the instruction
to generate the optimum LCD driving voltage for display quality. As result, the operating current is reduced.

- Display Unit Structure
UNIT 0 (8 commons)
UNIT 1
UNIT 2
UNIT 3
UNIT 4
UNIT 5
ONiT e
UNIT 7
UNIT MSW 128-common
UNIT 9
UNIT 10
UNIT i1
UNIT 12
UNIT 13
UNIT 14
UNIT 15 (8 commons)

K 32-seament
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Partial dispiay instruction ‘
When Partial Display functions, both of Top Unit Number of display area (the Start Unit) and the number of the
effective continuous unit (Display Unit) from the Start Unit for the first display block and the second. Attention that

the first display block and the second definitiont must not be overlap of display area and not be over than 16 units
in total.

In case of whole display (1/128 duty), the first disptay block defines Start Unit=0 (0,0,0,0) and Display Unit = 16
{1,0,0,0,0) for all of display area selection. In this time, the definition of the second display block is ignored.

In case of only the first block display, the second display block defines Start Unii=0 (0,0,0,0) and Display Unit = 0
{0,0,0,0,0) for no display area.

A0 RD WR D7 Ds Ds D4 D3 Dz D1 Do
0

4 I EN f o] of{o]o]pb|p | o | o |sttui
1% Block
The display unit
\ 0 1 0 0 0 1 D D D D D number
Tol 1]of] 1] 1]o]o|Dp]o]|op] o |Stetun
2 Block - )
0 1 0 1 1 1 D D D D D nur?:b:la?-p ay uni

0

By input following instruction, the duty ratio is changed automatically and executes
the partial display function.

0 ] 1 o] o] 1]o o ]o]ol] o] olfbameldslay

D :unit number (Hex.)

Notes) Attention followings due to prevent from muifunction

- The input order of Partial Display instructions must follow above.

- Prohibits the overlap of the 1% partial display block and the 2™,

- The Start Unit of the 1% partial display block must not be over 15.

- The total Display Unit Number {the sum of the 1 and 2™ partial display block Unit Num
ber) must not be over 16.

- On the LCD panel, no active display area inserts between the 1% display block and the 2.
However, the display data of the 1° display block and the 2™ must store continuously in
the dispiay data RAM.
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Example of the Partial Display setting.

a7 080, e
A TR,

UNIT 2

2 Block

i,
7’/5/}7/7///’/

UNET 9
UNIT 10
UNIT 11
UNIT12 [ ]active display-block
UNIT 13

UNIT 14
UNIT 15

The above partial display condition is set as follows:

1)Set sub instruction mode

A0 RD WR D7 Ds Ds D4 Ds D2 Dt

o[ 1 Jol o] 1] 1] 1]o0ofol]o |0|a%tseubmstruct|on

2)Set partial display conditions
A0 RD WR D7 Ds Ds D4 Ds D2z D1 Do

15t Block, Set start unit

o] 1 JofJoloJo]lo]o]o]ofo]to

1¢ Block, Set the display
4] 1 0 0 0 1 0 0 4] 1 0 unit number to "2”

2™ Block, Set start unit
0 1 0 1 1 0 0 0 1 0 0 to 4"

2 Block, Set the display
0 1 0 1 1 1 0 ] 1 0 1 units numberto "5”
0 p 0 o p 0 0 0 0 0 0| Execute Partial display.

The Duty is changed to 1/56 automatically.

3)End sub instruction mode

AD RD WR D7 De Ds D4 D3 D2 D1 Do End sub instruction

de. Back to mai
[o] +fofof «] +] t]ofof o] 1 Jiroeesdecomn

Duty is changed automatically when Partial Display execution. But LCD Driving Voltage, Bias, Driving form like as
2-frame alternating driving or n-line inverse are not changed. Therefore, Display Off should operate before Partial
Display execution for prevention of unexpected display, and Voltage Booster Select instruction, E.V.R Register
Set, Bias Select and n-line Inverse Driving Set should set optimum conditions for good display in the mean time of
Partial Display insfruction execution. The optimum conditions should fix refering the result of actual display
eveluation.
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-Set Parfial Display flow is shown below: |

Internal Power Supply OFF

Seta Start Unit of the first display unit

I Seta number of Display Unit of the first I

[ Seta Start Unit of the second display unit |

I SetanumberofBisplay Unit of the second I

I Execules Partial Display function |

E
' Sub Instruction Table Mode
I

| n-line Inverse Drive Set |
I

| EVR Regisler Set |
I

End Sub Instruction Table
Mode

| Bias Select |

| Voltage Booster Times Sealect |

Wait Time

| Internal Power Supply ON |

() n-line Inverse Drive Mode
n-Line Inverse Register Set (refer +Functional Description Fig.3 ndine Inverse alfernative drive mode)
It sets a line number to inverse the polarity of common driver and segment.
The instructions must be input in order of followings. These instructions are sub instruction sets and must be set
after (jYSub instruction table mode.

1)Set sub instruction mode

A0 RD WR D7 Ds Ds Da4a Dz D2 D1 Do

[o T+ ToT ol T T+ o] o o] o Jomnm

2)Set nine inverse number
A0 RD WR D7 Ds Ds D4 D3 Dz D1 Do
b o| «+ [ oo + ] of 1] | « | as| a4 |Higherorder

0 1 0 0 1 1 0 A3 Az Ad Ao Low order
As Ad A3 Az A AD Inverse line
o 0 0 0 0 0 -(*) {*:2-frame alternating
0 o 0 o o 1 2 . drive mode.)
1 1 1 1 1 1 64

3)Execute the n-line Inverse
’ A0 RD WR D7 Ds D5 D4 Da D2 D1 Do

Lol +[oJol+j+]1]ojofoleol]

4)End sub instruction mode
A0 RD WR D7 Ds Ds D4 D3 Dz D1 Do  End sub instruction
I 0 | 1 I 0 I 0 | 1 | 1 | 1 | 0 | 0 l 0 [ 1 |mode. Back to main

instruction mode.
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(m) EVR Register Set

it controls the voltage regulator circuit of the internal LCD power supply to adjust the LCD display contrast by
changing the L.CD driving voltage “V5". By data setfing into the EVR register, the LCD driving voltage “V5” selects
out of 201 steps of regulated voltage. The voltage adjustable range of “V5" is fixed by the external resistors. For
details, refer the section “(3-2) Voliage Adjust Circuits”.

1)Set sub instruction mode
AQ RD WR D7 Ds Ds D4 D3 D2 D1 Do

I 0 | 1 | o I 0 | 1 | 1 [ 1 I 0 | 0 | 0 I 0 sitd?b instruction
2)Set EVR Register
A0 RD WR D7 Ds Ds D4 Ds D2 Di Do
o | 1] o 1] oo [ o ]Aar]as|As]ad]
0 1 0 1 0 0 1 A3 Az Ad Ao
A7 As As Ad A3s Az A1 Ao VicD
0 0 1 1 0 1 1 1 Low.
1 1 1 1 ' 1 1 1 1 Hi;;h
\t cC0=VDD-V5
When EVR doesn't use, set the EVR register te (1,1,1,1,1,1,1,1).
3)Execute the EVR
AQ ﬁ) Vﬁ D7 Ds Ds Da D3 D2 D1 Do
Lol +Jof+Jo]1Jofo]o]olo]

4)End sub instruction mode
AQ RD WR D7 Ds Ds D4 Ds D2z D+ D0 End sub instruction

de. Back to mai
Lol ool «] +]1]ofofol] 1 frodeBakioman

(n) End of Sub instruction table mode

"End of sub instruction table mode" instruction switches instruction table from sub to main.

{(k)Partial display, (I)n-line inverse drive mede, and {m)EVR are sub instruction sets on the sub instruction table.
The instruction of “END of sub instruction mode™ must be set after these sub instruction sets. The NJU6679 may
occur incorrect operation if any main instructions on the main instruction table are input in mode of sub instruction
table.

AQ RD WR D7 Ds Ds- Da. D3 Dz D1 Do

Lol +JojJoJ 1] 1]1]ofJofJo] 1]
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(o) Bias Select
This instruction sets the bias voliage.

AD RD R D7 Ds Ds D4 D3 D2 D1 Do
L o] +Jo] 1] of 11 1 |as]A] ar] Ao |Dontcare)
Az Az A1 Ao Bias
0 (v} 0 0 1/4
] 0 0 1 15
0 v} 1 0 116
0 0 1 1 17
0 1 0 0 1/8
Q 1 4} 1 19
0 1 1 0 110
0 1 1 1 1M1
1 ¥ * * 112

(p) Boost Level Select

This instruction sets the boost level (2 to 6 times). When "Partial Display Instruction” execution, the “Boost L.evel
Select” also must be executed. If the external capasitors are connected as the lower than 6 times boost level,
dan't set the boost level by the instruction over than the boost level by conecting capasitors. If set the boost level
over than it, the device will make malfunction.

AQ RD R Dv Ds Ds D4 D3 D2 D1 Do
Lol t+JofJofof| 1] 1] 0]a]a]ae
Command Booster Multiple
: 6limes extemal| Stimes extemnal | 4imes external| 3times extemal | 2times external
A | A | A capacitors capacitors capacitors capacitors capacitors
comnections connections comections conrections comnections
0 0 0 2-time
0 0 1 SHime 24ime
0 1 0 4time FHime 2-fime
] 1 1 5dime 4time Hime 24ime
1 * * Glime 54ime 4fime 3time 2-fime
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{q) Read Modify Write/End

This instruction sets the Read Modify Write controlling the page address increment. In this mode, the Column
Address only increments when execute the display data "Write” instruction; but na change when the display data
"Read” Instruction. This status is continued until the End instruction execution. When the End instruction is
executed, the Column Adddress goes back to the start address before the execution of this “Read Modify Write”
instruction. This function reduces the load of MPU for repeating display data change of the fixed area (ex. cursor
blink).

AD RD WR D7 D6 Ds D4 Dz D2 (D] Do
ol tJof+] 1] 1]ofofjo]ol]on]
D 0 : Read Modify Write On
1:End

Note} In this “Read Modify Write” mode, out of display dara “Read"/"Write”, any instructions except
“Column Address Set’ can be executed.

- The Example of Read Modify Write Sequence

| Page Address Set Ié — T Tsetto the Start
’ Address of Cursor

{ Column Address Set & — — —Display
l Read Modify Write 'é —_— _|Start the Read Modify Write I
I Dummy Read |_ _ The data is ignored |

Column Counter doesn't increase
| Data Read — —

Column Counter

doesn't increase V

|Data inverse hy MPU

I Data Write |€ - Column Counter increase

I
| Dummy Read | Column Counter doesn't increase

I
| Data Read [ Column Counter doesn't increase

I
| Data Write | Column Counter increase

| ‘
| Dummy Read | Column Counter doesn't increase

I
I Data Read | Column Counter doesn't increase

|
I Data Write | Column Gounter increase

End |& — —{End the Read Modify Wiite |
NO
YES
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(r) Reset
This instruction executes the following initialization.

The reset by the reset signal input to the RES terminal (hardware reset) is required when power turns on. This
reset instruction does not use instead of this hardware reset when power turns on.

Initialization

Set the Column Address Counter to 00H
Set the Display Start Line Register to 00H
Set the Page Address Register to page “0”
Set the EVR register to FFH

Set the Partial Display(1/128 duty)

Set the Bias select(1/12 Bias)

Set the Voltage Booster(6 times)

Set the n-line inverse register to OH

RN W3 I N VO

The DD RAM is not affected by this initialization.

A0 RD WR D7 Ds Ds D4 Ds D2 D1 Do
|1

Lo [ o]

4
R
|
B
|
|
|
|
—

(8) Internal Power Supply ON/OFF
This instruction control ON and OFF for the internal Voitage Converter, Voltage Regulator and Voltage Follower
circuits. For the Booster circuits operation, the oscillation circuits must be in operation.

AD RD WR D7 De Ds D4 D3 D2 D1 Do
ol t]Jofofof1+]ofo]ofo][Dp]

D 0 : Internal Power Supply Off
1 : Internal Power Supply On

The internal Power Supply must be Off when external power supply using.

*1 The set up period of internal power supply On depends on the step up capacitors, voltage stabilizer
capacitors, VbD and VLCD.
Therefore it requires the actual evaluation using the LCD module to get the comrect time. (Refer to the
(3-4) Fig.5)
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(t) Driver Qutputs ON/OFF
This instruction controlls ON/OFF of the LCD Driver Ouiputs.

A0 RD WR D7 Ds Ds D4 Ds D2 D1 Do
Lol +]ofofJol+t]ofJofJol]+[o]
D 0 : LCD driving waveform output Off
1 : LCD driving waveform output On

The NJU6679 implements low power |.CD driving voltage generator circuit and requires the following Power Supply
ON/OFF sequence.

- LCD Dbriving Power Supply ON/OFF Sequences

The sequences below are required when the power supply tums ON/OFF.

For the power supply turning on aperation after the power-save mode, refer the "power save release sequence”
mentioned after.

Turn ON sequence . Turn OFF sequence

[ I

{ EVR Register Set : | Display OFF |
[ |

Internal Power Supply ON | Whole Display ON ]

or E
External Pg]:ver supply Internat Power Supply OFF
ar

| Extemna! Pawer Supply OFF
{Wait Time) *1 )
| | Driver Outputs OFF |
| Drivier Outputs ON | [
| NJUB679 Power OFF |

*1 The Internal Power Supply rise time is depending on the condition of the Supply Voltage, VLCD=VDD-V5,
External Capacitor of Booster, and External Capacitor connected to V1 to V5. To know the rise time correctly,
test by using the actual LCD module.
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{u) Power Save (complex comand)

When Static Drive ON at the Display OFF status (inverse order also same), the internal circuits goes to the Power
Save Mode and the operating current is dramatically reduced, almost same as the standby current.

The internal status in the Power Save Mode is shown as follows;

1: The Oscillation Circuits and the Internal Power Supply Circuits stop the operation.

2: LCD driving is stopped. Segment and Common drivers output Voo level voltage.

3: The display data and the internal operating condition are remained and kept as iust before enter the
Power Save Mode.

4: All the LCD driving bias voltage (V1 to V5) is fixed to the Voo level.

The power save and its release perform according to the following sequences.

¢ Power Save Sequence Power Save Release Sequence
| Displaly OFF | | Normal lDispIay l | static prive ON)
| static Dlrive ON | | Displ:[\y ON |
| Driver Oultputs OFF | {Wait I'I'Ime.-)
| | Briver Outputs ON l

The NJUG679 constantly spends the current without the execution of the Driver Outputs OFF instruction. The LCD drive
waveform is not oufput until the Driver Outputs ON instruction is executed.

*1 In the Power Save sequence, the Power Save Mode starts after the Static Drive ON command is executed.

*2 In the Power Save Release sequence, the Power Save Mode releases just after the Static Drive OFF instruction
execution. The Display ON instruction is allowed to execute at any time after the Static Drive OFF instruction
is completed.

*3 The Internal Power Supply rise time is depending on the condition of the Supply Voltage, Vieo=Vnp-V5,
External Capacitor of Booster, and External Capacitor connected to Vi to V5. To know the rise time cor
recily, test by using the actual LCD module.

*4 LCD driving waveform is output after the exection of the Driver Outputs ON instruction execution.

*5 In case of the external power supply operation, the external power supply should be turned off before the Power
Save Mode and connected to the Vaop for fixing the voltage. In this time, Vour terminal also should be made
codition like as disconection or connection to Vss.

{v) ADC Select

This instruction determines the correspondence of Column in the DD RAM with the Segment Driver Outputs.
Segment Driver Output order is inversed when this instruction executes, therefore, the placement the NJU6679
against the LCD panel becomes easy.

R/W
A0 RD WR D7 Ds Ds D4 Ds Dz D1 Do
pof+ o1 ]o]+fofofofo]feopo
D 0 : Clockwise Output (Normal) Segment Driver So 1o Sz

1 : Counterclockwise Output (Inverse} Segment Driver S1s1to So
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{3) Internal Power Supply

{3-1) 6-time voltage boaster circuits
The 6-time voltage booster circuit outputs the negative Voltage(Voo Commeon) boosted 6 times of VDD-Vss from the
VouT terminal with connecting the six capacitors between C+* and Cr, Cz' and Cz, Cs" and Cs, C4* and C4, Cs* and
Cs, and Vss and Vour. The boosting time is selected out of 2 times to 6 by the combination of changing the external
capacitors connection and “Booster Level Select’ instruction. (refer (2-1)Instruction (p)Voltage Boost time select)
Voltage Booster circuits requires the clock signals from internal oscillation circuit or the external clock signal,
therefore, the internal oscillation circuits or the external clock supplier must be operating when the voltage booster is
in operation.
The boosted voltage of Voo-Vour must be 18V or less.

The boost voltage and the capacitor connection are shown below.

@ The boosted voltage and Voo, Ves

VDD=+3V
Vss=+0V

VouT=-VDD=-3V

VouT=-2VDD=-6V
VouT=-3VDD=-9V
VouT=-4VDb=-12V
VouT=-5Vbp=-15V

2-time voltage 3-time voltage 4-time voltage

® Example of the external capacitor connecticn to the voltage booster circuits

B-time voltage

Vss
C1+
C1-
Cc2+
C2-
C3+

5-time voltage

5-time voltage

4-time voliage

oo Vss Vss
+ Cl1+ ——t Ci+
E C1- jﬁ G-
+ C2+ |——1+ C2+
+ +
E}FL Voo c(;)32. jré 77 (_(_;_)32-
R + + + -
oz Ca | 2 iy
+ CA+ + C4+
iz ca| 77 C4-
EE C5+ . Ch+
C5- C5-
VouT \{OUT
3-time voltage 2-time voltage
\ss \ss
C1+ Cl+ ——+
c1- C1- 2
C2+ C2+ |-
+ +
C3+ C3+
C3- C3- -
C4+ C4+ L
C4- C4- -
C5+ C5+ -
Vout VOUT e

6-time voltage
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(3-2)Voltage Adjust Circuits

The boosted voltage of Vour outputs V5 for LCD driving through the voltage adjust circuits. The output voitage of V5
is adjusted by Ra and Rb within the range of |V5| < |Vourj.

The output is calculated by the following formula(1).

VicD = VDD-V5 = (14+Rb/Ra)VREG (1)

The Vrec voltage is a reference voltage generated by the built-in bleeder registance. Vres is adjustable by EVR
functions (see section 3-3).

For minor adjustment of V5, it is recommended that the Ra and Rb is composed of R2 as variable resistor and R1
and R3 as fixed resistors, constant should be connected to Voo terminal, VR and V5 ,as shown below.

I Vop
VREG
Ra Rt
VR + V5
_r 1
R2 R3 ouUT
Rb
Fig. 4

< Design example for R1, R2 and R3 /Reference >

sR1+R2+R3=6MQ
(Determind by the current between Voo-V5)

s\ariable voltage range by the R2. -7V to -11V (Vico=Veo-V5 : 10V to 12V)
(Determind by the LCD electrical characleristics)

VREG=3V
(In case of Voo=3V and EVR=FFh)

R1,R2 and R3 are calculated by above conditions and the fomula of (1) to below,
R1=1.5M0Q
R2=0.3MQ
R3=4.2MQ

Note) V5 voltage is generated referencing with VREG voltage beased on the supply voltage (Voo and Vss) as shown
in above figure. Therefore, Vico (Voo-V35) is affected including the gain (Rb/Ra) by the fluctuation of Vres voltage
based on the supply voltage. The power supply voltage should be stabilized for V5 stable operation.
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(3-3) Contrast Adjustment by the EVR function

The EVR selects the Vres voltage out of the following 201 conditions by setting 8-bit data into the EVR register. With
the EVR function, Vree is controlled, and the LCD display conirast is adjusted. The EVR confrols the voltage of Vres
by instruction and changes the voltage of V5.

A step with EVR is set like table shown below.

37H to 4FH available for use. If keeping 3% precision, sets EVR over 4FH.

EVR register VREG[V] VLcD
3FH {0,0,1,1,0,1,1,1} (100/300) x (VDD-Vs5) Low
4FH {0,1,0,0,1,1,1,1} (124/300) x (VDD-Vss})

FDH {1,1,1,1,1,1,0,1} (298/300) x (VDD-VsS)
FEH (1,1,1,1,1,1,1,0) (298/300) x {(VDD-VsSs) '
FFH {1,1,1,1,1,1,1,1} (300/300) x (VDD-VsS) High

In use of the EVR ftjnction, the voltage adjustment circuit must turn on by the power supply instruction.

@ Adjustable range of the LCD driving voltage by EVR function
The adjustable range is decided by the power supply voltage VDb and the ratio of external resistors
Ra and Rb. ‘

[ Design example for the adjustable range / Reference ]

- Condition VDp=3.0V, Vss=0V
Ra=1MQ, Rb=4MQ (Ra:Rb=14)
The adjustable range and the step voltage are calculated as follows in the above condition.

In case of setting 4FH in the EVR register,
Vich = ((Ra+Rb)y/Ra)VREG

= (5M) x {{(124/300} x 3.0]

= 6.2V

In case of setting FFH in the EVR register,
VLD = ((Ra+Rb)/Ra)VREG

= (5/1) x [(300/300) x 3.0]
= 15.0V
Min.4FH MaxFFH
Adjustable Range 6.2  o---em-iooeoaa-- 5.0 [V]
Step Voltagre 50 [mV]]

* In case of VDb=3V
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{(3-4) LCD Driving Voltage Generation Circuits

The LCD driving bias voitage of V1,V2,V3,V4 are generated by dividing the V5 voitage with the internal bieeder
resistance and is supplied to the LCD driving circuits after the impedence conversion by the voltage follower.

As shown in Figure 5, five external capacitors are required to connect to each LCD driving voltage terminal for voltage
stabilization. The value of capacitors (C6 to C10) should be determined after the actual LCD panel display evaluation.

Using the internal Power Suppiy Using the external Power Supply
— VS5 3——----4»-\/55
H 1+ C1+
—G1- G-
A cz+
rC2- Co-
+ lCa+ ’ 3+
[o%! %
lC3- C3-
eG4+ Ca+
c4 q%
—lca- ‘ Ca-
' +ﬁ05+ c5+
cs
Ei 5- 5.
2
vour NJUGE79 VouT NJUBE79
B3 :
Vs V5
*q
R2 > VR VR
R1
.Jl; VDD + VDD
o+ C8 V1 Vi
+H{C7 va External va
4C8  hva \Voltage va
Hy C8 V4
W Generator V4
-+, C10 Vs 5

Reference set up valueVico=Voo-V5 = 10 to 12V

Cour to 1uF

C1to C4,CH to 1uF
C5to C8 0.1 to 0.47uF

R1 1.5MO

R2 0.3MQ

R3 4.2M0

Fig.5

*1 Short wiring or sealed wiring to the VR terminal is required due to the high impedance of VR terminal.
*2 Following connection of VouT is required when external power supply using.

When Vss > V5 — Vout=Vs

When VsSs 2 V5 -— VOUT=Vss
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(4) MPU Interface

(4-1) Interface type seiection

Two MPU interface types are available in the NJU6679: by 1) 8-bit bi-directional data bus (D7 to DG), 2) serial data
_input (S1:D7). The interface type (the 8 bit parallel or serial interface) is determined by the condition of the P/S

terminals connecting to “H” or “L" level as shown in Table 5. In case of the serial interface, neither the status read-out

nor the RAM data read-out operation is allowed.

Table 5
P/S Type Cs AOQ RD WR__| SEL68 | D7 Ds__|DotaDs
H Parallel TS AO RD WR__| SEL68 | D7 De_ | Do to Ds
L Serlal Cs AD - - - sl SCL Hi-Z

Parallel interface

- The NJU&679 interfaces the 68- or 80-type MPU directly if the parallel interface (P/S="H") is selected.
The 68-type or 80-type MPU is selected by connecting the SELE8 terminal to “H" or "L’ as shown in table 6.

Table 6
SEL68 Type TS A0 RO WR_|D0 to D7
H 68 type MPU CS AD E RW_|DO to D7
L 80 type MPU CS A0 ‘RD WR |poteb7

(4-2) Discrimination of Data Bus Signal

The NJU6679 discriminates the mean of signal on the data bus by the combination of A0, E, R/W, and (RD,WR)
signals as shown in Table 7.

Table 7
Common 68 type 80 type .
AD AW =) e ] Function
H H L ‘H Read Display Data
H L H L Write Display Data
L H L H Status Read
L L H L Write into the Register{Instruction}

(4-3) Serial Interface.(P/S="L"}

The serial interface of the NJU6679 consists of the 8-bit shift register and 3-bit counter. In case the chip is
selected (CS=L), the input to D7(S1) and D6{SCL) becomes available, and in case that the chip isn't selected, the
shift register and the counter are reset to the initial condition.

The data input from the terminal(S!} is MSE first like as the order of D7, D6, eeeD0 by a serial interface, it is
entered into with rise edge of serial clock(SCL). The data converted into parallel data of 8-bit with the rise edge of
8th serial clock and processed.

it discriminates display data or instructions by A0 input terminal. AQ is read with rise edge of (8 X n)th of serial
clock (SCL), it is recognized display data by A0O=H" and instruction by A0="L". AD input is read in the rise edge of
(8 X n)th of serial clock (SCL) after chip select and distinguished.

However.in case of RES="H" to “L” or CS="L" to "H" with trasfered data does not fill 8 bit, attention is necessary
because it will processed as there was command input. Always, input the data of (8 X n) style.

The SCL signal must be careful of the termination refiection by the wiring length and the extemal noise and
confirmation by the actual machine is recommended by it.

cs

= ><D7><E35><D5><D4><Da><Dz><D1><Du><D7><Da
Dt N By e U T 20 0 s Iy 0 e (LS1

Fig. 6

New Japan Radio Co. L1,



NJUG679

(4-4) Access to the Display Data RAM and Internal Register.

The NJUG679 transfers data to the CPU through the bus holder with the infernal data bus.

In case of reading out the display data contents in the DD RAM, the data which was read in the first data read cycle
(= the dummy read ) is memorized in the bus holder. Then the data is read out to the system bus from the bus holder
in the next data read cycle. Also, In case that the MPU writes into DD RAM, the data is temporarily stored in the bus
holder and is then written into DD RAM by the next data write cycle.

Therefore, the limitation of the access to NJU6679 from MPU side is not access time (tace,tos) of Display Data RAM
and the cycle time becomes dominant. With this, speed-up of the data transfer with the MPU becomes possible. In
case of cycle time isn't met, the MPU inserts NOP operation only and becomes an equivalent to an execution of wait
operation on the sutisfy condition in MPU.

When setting an address, the data of the specified address isn't output immediately by the read operation after
setting an address, and the data of the specified address is output at the the 2nd data read operation. Therefore, the
dummy read is always necessary once after the address set and the write cycle. (See Fig. 7)

The exsample of Read Modify Write operaion is mentioned in (2-1)instruction —(q)The sequence of Inverse Display.

® Write Operation
MPU WR L] L] L] L]

DATA ——<_ N > N+ N+2 D N#d >
Intemal Bus holder X N N+1 N+2 HN+3
Timing

WR L L L] L]

@ Read Operation

MPU WR b
RD L L L
DATA — N (N > (e
| Address Set N | Dummy Read ‘ Data Read n | Data Read n+1
Intermal o .
Timing VR E . J—
= L_ J \_[ ......... —l_[—
Column Address N N+1 N+2 -
Bus holder N X n 1 2
Fig.7
(4-8) Chip Select

CS is the Chip Select terminal. In case of C3="L", the interface with MPU is available. .

In case of TS="H" (Chip is not selected), the terminals of Do to D7 are high impedance and A0, RD, WR, D+(SI) and
Ds(SCL) inputs are ignored. If the serial interface is selected when TS="H", the shift register and the counter for the
serial interface are reset. '

However, the reset signal is always input and executed in any conditions of CS.
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M ABSOLUTE MAXIMUM RATINGS

(Ta=25°C)
PARAMETER SYMBOL RATINGS UNIT
|Supply Voltage (1) VDD -0.3 to +5.0 \
Supply Voltage (2) Vs VDD-18.0 to VDD+0.3 \'
Supply Voltage (3) Vito Va V5 to VDD+0.3 V'
input Voltage VIN -0.3 to VDD+0.3 v
Operating Temperature Topr -30 to +80 °C
-55 to +125 (Chip)
Storage Temperature Tstg °C
-55 to +100 (TCP)
VDD vbD
V3S
x4 V5

Note 1) All voltage values are specified as Vss=0V.

Note 2) The relation of Vo2V 12V2>V32V42>V5>VOUTVoo>Vss>Vour must be maintained.
In case of inputting external LCD driving voltage , the LCD drive voltage shouid start supplying fo
NJUB679 at the mean time of turning on Voo power supply or after turned on Voo .
In use of the voltage boost circuit, the condition that the supply voltage: 18.0V=Voo-Vour is necessary.
Note 3) If the LS are used on condition beyond the absolute maximum rating, the LSI may be destroyed.
Using LSI within electrical characteristics is strongly recommended for normal operation.
Use beyond the erectric characteristics conditions will cause malfunction and poor reliability.
Note 4) Decoupling capacitor should be connected between Voo and Vss due to the stabilized operation for the

voliage converter.
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M ELECTRICAL CHARACTERISTICS (1) : {(VDD=2.7V to 3.3V, VSS=0V, Ta=-30 to +80°C)
PARAMETE |SYMBOL CONDITIONS MIN. TYP. MAX. UNIT | Note
Operating Voltage(1) | Voo " 24 3.6 Y] 5
Vs Vbp-18.0 Vbn-6.0
OperatingVoltage(2) V1iV2 |VLcD= Vpb-Vs VDD-D.5VLCD VDD A" 6
Vi V4 Vs VDD-0.5VLCD
Input High Levell ViHct |Do..D7,A0, CS,RES,RD,WR,SELSS, 0.8VDD VDD \i
Voltage |Low Level]l Vict |P/S Terminals Vs$§ 0.2Vop v
Output High Level| VoHc11 jDo..D7 loH=-0.5mA 0.8VbD Vpb v
Voltage | Low Level| VoLcit Terminals(loL= 0.5mA Vss 0.2Vbd v
input Leakage All Input terminals )
Current Lio 1.0 1.0 uA,
) B RON1 | Ta=25°C VicD=15.0V 2.0 30
Driver On-resistance RoNz VioD=8.0V 3.0 a5 k< 7
Stand-by Current Ibba |during Power save Mode 0.05 5 UA 8
. Ibp12 |Display Vicp=15.0V 40 80
ting C t
Operating Curren Ibp21 |Accessing f GYc=200kHz 650 850 A g
) A0,CS RES, RD,WR,SELBS,
Input Terminal cn  [P/S,T1,T2Do..D7 10 pF | 10
Capacitance
Ta=25°C
Oscillation Frequency | fosc |Ta=25°C 31.7 29 46.3 kHz
Reset time R RES Terminal 1.0 us 11
Reset "L" Level Pulse = .
Width trw |RES Terminal 10 us 12
t Volt. Vss-V -fi |
Qutput Vo Vout V2§=30\}1t, 6-time voltage hooster, VDD-15.0V ‘ Vop-14.5v| v
. Vpp=3V;CouT=4.7uf
On-resistance RTRI 6-time voltage booster 2000 4000 9]
Adjustment Vollage Booster Circuit "OFF"
[ange of Vourz VoD-18.0V VDD-6.0V | V
;’gng:-r Driving Volt. 13
Voltage Voltage Adjustment Circuit "OFF" )
Follower Vs Vbp-18.0V Vop-8.0V v
lourt |VBD=3V, VLcD=12V 250 450
Operating COM/SEG Terminals Open
Current lout2 No Access 45 90 uA 14
louts |Display Checkered pattern 35 70
Voltage Reg. | VREG% |Vop=3V Ta=25°C, VREG=4F to FFH 3 %

Note 5) Although the NJUG679 can operate in wide range of the operating voltage, it shall not be guaranteed in
a sudden voltage fluctuation during the access with MPU.

Note 8) The operating voltage when using external power supply.

Note 7) Ron is the resistance values in supplying 0.1V voltage-difference beteen power supply terminals
(V1,V2,V3,V4) and each output terminals (common/ segment). This is specified within the range of
Operating Voltage(2).

Note 8,9) The value of after Driver Output On instruction execution.

Note 8,9) Refers to the current consumption of the IC itself; external power supply is used for the LCD driving. In
case of not use internal power supply circuit, meaning current of IC's. LCD driving power supply are
external power supply.

Note 8) Applicable in case of not accessing to the MPU.

Note 9) The operating current when writing a vertical stripe pattern on the tcyc. Current consumption during the
access is approximately proportional to the access frequency. When not accessed, it consumpts only Iopo

Note 10) Apply to AQ, De-D7, RD,WR,CS,RES,SEL6S,P/S, T+, T2 terminals.
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Note 11) tr{ Reset Time ) refers to the reset completion time of the intemal circuits from the rise edge of the RES
signal.

Note 12) Apply minimum pulse width of the RES signal. To reset, the “L" pulse over trw shall be input. .

Note 13) The voltage adjustment circuit controls V5 within the range of the voltage follower operating voltage.

Note 14) Each operating current shall be defined as being measured in the following condition.

Status Operating Condition External Voltage
SYMBOL T4 Ts Internal Voltage Voltage Voltage SUPP’!{
Oscillator Booster Adjustment Foliower  |(input Terminal)
louT1 L L/H Validity | Validity Validity Validity Unuse
louT2 H L Validity Invalidity Validity Validity Use(Vour)
louTs H H Validity Invalidity Invalidity Validity Use(VouT,Vs)

MEASUREMENT BLOCK DIAGRAM

W%

NJUG679 B

‘louTt

Tol——
L
s NES G C1-C2+ C2-C3+ C3-Ca+ CA-C5+ C5-MOUT
w1 ] L] Ly ] Ly
4

lout2 :
oy, NJU6679 ) j
17

T2
% VES O+ C-C2+y C2-C3+ C3B-CA+ C4- Ch5+ C5-NOUT

[louTs |
VDD VR V5 _
A NJUGBG79
7_1;7 VES G+ CA-C2t C2-Ca+ C3-Odt CA-C5+ C5\VOUT
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H BUS TIMING CHARACTERISTICS

- Read/Write operation sequence {80 Type MPU)

tcyes
ADCS i
tave tAHs ‘
N tcoL
WRRD i h A
/| toccH \( }/
! tosa _ toHs |
Do to D7 - S
(M\Fite) = |t = et
tace toHs
Do to Dz
(Read)
{VbD=2.4V to 3.6V, Ta=30 to +80°C)
PARAMETER SYMBO wp. | wmax. |conomon|unir
Address Hold Time A0.CS tAHa 10 ns
Address Set Up Time | Terminals tawa 0 ns
System Cycle |WR tCYC8 (W) 270 220 ns
Time RD tcvcs (R)| 350 ns
WR'L'"{f WRRD |[tccuiw) 50 ns
Control RD,'L"{ Terminals | tccL(R) 200 ns
Pulse Width WR,"H" tCCH(W) 220 160 ns
RD,"H" tcCH(R) 150 ns
Pata Set Up Time thss 35 ns
Data Hold Time Do to D7 tDH8 15 ns
RD Terminals
RD Acce.ss Time tACCs 120 CL=100pF ns
Qutput Disable Time foHs 0 50 ns
TS, WR, RD,
Rise Time, Fall Time | A0, b0 te D7 tr.k 15 ns
Terminals

Note 15) All fiming based on 20% and 80% of VDD voitage level.
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- Read/\Write operation sequence (68 Type MPU)

i tcyce
‘‘‘‘‘‘ tBAL
E 1% .
_ tans tBAH )
R S s et S letr }<
taHs
e — — N
AOCS >< ]
! tbse tDHS
Do to D7 B
(Wite) P
tOH
Do to D7
(Read)

(VDb=2.4V to 3.6V, Ta=-30 to +80°C)

PARAMETER SYMBOL MIN. TYP. MAX. | CONDITION | UNIT
Address Hold Time taHs 10 ns
Address Set Up Time | AD,CS,RW | taws 0 ns
System Cycle Time(W) Terminals | tcyce(W) 270 220 ns
System Cycle Time(R) CYCH(R) 350 ns

Read"H" e 200 ns
Enable Wirite"H" E Terminal W 50 ns
Pulse Width {Read"L" B 220 160 ns
White"L" 150 ns
Data Set Up Time tDss 35 ns
Data Hold Time Do to D7 tbHe 15 ns
Access ﬁme Terminals | tacce 200 GL=100pF ns
Output Disable Time toHB 0 50 ns
AQ, CS, RW,
Rise Time, Fall Time E DOto D7 trfr 15 ns
Terminals

Note 16} All timing are based on 20% and 80% of VDD voitage level,
Note 17) teves shows the cycle of the E signal in active CS.
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- Write operation sequence (Serial Interface)

NJUGB679

| tcss tcsH !
| tsas tsAH f
" XL $< ]
tscyc
oL Tk tsLww i
Yo ] tsHW o
tsDs tsoH !
sl = |etf = =t
|
(VDD=2.4V fo 3.6V, Ta=-30 to +80°C)
PARAMETER SYMBOL| MIN. TYP. MAX. | CONDITION| UNIT
Serial Clock cycle scL tscye 60 ns
SCL "H" pulse width Termi tSHW 30 ns
- erminal
SCL "L" puise width tsLw 30 ns
Address Set Up Time . tsAS 25 ns
Address Hold Time AQ Terminal tsaH 150 ns
Data Set Up Time S| Terminat tsDs 25 ns
Data Hold Time tspH 10 ns
CS-SCL Time CS Terminal oss 10 ns
tcsH aoo ns
SCL, AD,
Rise Time, Fall Time CS, sl trt 15 ns
Terminals

Note 18) All timing are based on 20% and 80% of VDD voltage level,
Note 19) When inputting an instruction continuously, keep 450nS as the cycle of SCL between the instructions as

follows

SCL 8th clock

SCL

Instruction N ‘

SCL 1st clock

450 ns !

| SCL"L"pulse width
(Between the

| instruction N+1

instruction and next)
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NJUGG79

M LCD DRIVING WAVEFORM
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\ NJU6679

N APPLICATION CIRCUIT

MPU Interface (examples)
The NJUB679 is connectable to 80-type MPU or 68-type. In use of Serial Interface, it is possible to be controlled by
the signal line with the more small being.

*:SEL68 terminal shall be connected to Voo or Ves.

- 80 Type MPU R
E ,,,,,,,,,,,, "
pV.o'e) AD A0 VDD
[ — SELE8
Al o A7 cs :‘7
ora Decoder
MPU ) NJUB679
Do to b7 DA 1o D7
RD [=18]
WR R [ I
GND RES I a3 ves
= RESET
yrre
- 68 Type MPU RE
|
VCC AQ Al VoD —
O SELEa w'w:T
Al o A15 cs
VAMA Decoder
MPU NJUB679
D0 to D7 — DA to D7
B E
RN RAN PiS j
aND RES I HES ves
RESET
T
- Serial interface -
E
AV no] AOD AD VDD
arles
Al o A7 cs 37
Decoder VDD
MPU NJUBB79 OR GNB
Part1 =]
Port2 8CL
P/
GND RES I RES VSS j717"

RESET
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NJU6679

M LCD Panel Interface Example

LCD Panel
(128 x 132)
NJUG6679
BOTTOM VIEW
M caurion

The specifications an this databock are only
given for information , without any guarantea
as regards either mistales or omissions. The
application circuits in this dalabook are
described enly to show representative usages
of the product and not intended for the
guarantee or penr‘iission of any right including
the industrial rights.
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